Background: In the United Kingdom, clinical guidelines recommend that services for depression and anxiety should be structured around a stepped care model, where patients receive treatment at different 'steps,' with the intensity of treatment (i.e., the amount and type) increasing at each step if they fail to benefit at previous steps. There are very limited data available on the implementation of this model, particularly on the intensity of psychological treatment at each step. Our objective was to describe patient pathways through stepped care services and the impact of this on patient flow and management. Methods: We recorded service design features of four National Health Service sites implementing stepped care (e. g., the types of treatments available and their links with other treatments), together with the actual treatments received by individual patients and their transitions between different treatment steps. We computed the proportions of patients accessing, receiving, and transiting between the various steps and mapped these proportions visually to illustrate patient movement. Results: We collected throughput data on 7,698 patients referred. Patient pathways were highly complex and very variable within and between sites. The ratio of low (e.g., self-help) to high-intensity (e.g., cognitive behaviour therapy) treatments delivered varied between sites from 22:1, through 2.1:1, 1.4:1 to 0.5:1. The numbers of patients allocated directly to high-intensity treatment varied from 3% to 45%. Rates of stepping up from low-intensity treatment to high-intensity treatment were less than 10%.
guidelines for depression [3, 4] used evidence synthesis to summarise available data on the effectiveness of individual health technologies and outline 'what works for whom.' However, despite their basis in health technology assessment, the guidelines also made strong recommendations about service delivery and organisation, suggesting that services for depression should be structured around a stepped care model [5, 6] .
One class of NICE recommended treatment-psychological therapy-is acceptable and effective for depression, but access to it is often problematic because of limited numbers of trained professionals to deliver this treatment.
Stepped care is a model that seeks to ameliorate problems with access through better allocation of scarce psychological therapy resources. This is achieved through use of 'low-intensity' psychological interventions that deliver psychological help through written self-help books or computer platforms (e.g., http://www.moodgym.anu.edu.au), supported by limited professional contact. These require less input from a trained therapist [7] than conventional 'high-intensity' face-to-face treatments, such as brief psychological therapies (involving 6 to 12 sessions with a therapist), and even more intensive long-term therapies (involving 16 or more sessions-see Figure 1 ).
The adoption of the stepped care model within all NICE guidelines for common mental health problems, including now anxiety [8] , is a reasoned response to the challenges of effective depression care, but was not based on the same, detailed evidence synthesis as recommendations about individual treatments. There are very limited data available on the operation of the stepped care model and significant questions remain about implementation [9] . These include the optimal number of steps and the range of treatments within steps; the proportion of patients who might bypass lowintensity treatments and be referred directly to higher intensity treatments; the process of decision-making about 'stepping up' to higher intensity of care; and the degree to which stepped care systems should be responsive to local context.
One of the core tensions for those designing services for depression is the balance between 'stepped' and 'stratified' models of care. Each model is based on the idea that depression services should deliver both low-intensity and high-intensity treatments. However, the way in which patients access those different interventions is more contested. In a stepped model, the system is selfcorrecting, [5, 6] in that although most patients are assigned to low-intensity interventions initially, those failing to benefit are 'stepped up' to higher intensity treatment. This has the advantage of maximising the proportion of patients who might benefit from lowintensity interventions, but may potentially delay access to appropriate care for some patients. In contrast, a stratified model seeks to assign patients to particular steps on the basis of their presenting characteristics (such as initial depression severity) to better target interventions at patients likely to benefit [10] . This is potentially a better method to ensure timely delivery of the appropriate intensity of intervention, but is dependent on accurate knowledge of the types of patients who are most likely to benefit from a particular intensity of intervention (so-called 'aptitude treatment interactions') [6] . Although a combination of 'stepping' and 'stratification' is likely to be required, the relative importance of the two different mechanisms was not explicit in the NICE guidelines.
The NICE guidelines have underpinned a six-year £700 m UK investment in psychological therapies, the Improving Access to Psychological Therapies (IAPT) programme http://www.iapt.nhs.uk. Understanding implementation is thus a priority to ensure effective use of these resources. We wanted to investigate how mental health services in the UK implemented the service delivery and organisation recommendations of NICE so that we could provide advice to policy makers on the likely shape of stepped care service delivery systems in routine practice.
Aims
We aimed to describe the operation of stepped care in a number of sites in the UK in order to answer the following questions: 1. What different models of stepped care are implemented in practice?
2. How do patients access and flow through the different models?
3. What proportion of patients are managed at each step, and what proportion 'stepped up'?
Methods
The study was part of a larger operational research project to develop a decision and modelling aid for services designing stepped care organisational systems http:// www.sdo.nihr.ac.uk/files/project/109-final-report.pdf.
The study was observational in design, using routine data in four NHS service sites consisting of between 22 and 46 mental health workers. Each site was recruited to this study on the basis that they were aiming to set in place services to provide patients with a low-and high-intensity treatment options as described in the NICE guidelines, organised in a stepped care manner within the context of their existing resources and personnel. In the UK, during the data collection period, mental health services for people with depression and anxiety were not delivered to a standard blueprint but could be provided by a range of National Health Service (NHS) organizations including primary care or specialist care NHS Trusts. In some cases all treatment services could be provided by one organization that may be a primary or specialist care organization. In other cases, several organizations could provide different elements of a psychological therapies service.
In a previous stage of the project (see http://www.sdo. nihr.ac.uk/files/project/109-final-report.pdf), we facilitated a consensus workshop at each site to help teams design their stepped care models. We used the 'constituency approach' [11] to enable sites to build consensus
Stepped care is a system of delivering health technologies so that the most effective yet least resource-intensive treatment is delivered to patients first.
In depression care, traditional treatment (especially non-pharmacological) has involved psychological therapies, which are effective, but relatively resource intensive (especially in relation to demand). However, less resource intensive versions delivered via facilitated books and information technology have been developed (so-called low intensity interventions).
Stepped care aims to enhance efficiency by providing low-intensity treatments to a proportion of depressed patients in the first instance, before providing higher intensity treatment to those that do not improve with the first step.
Stepped care is best seen as the product of two simple principles.
1. The principle of 'least burden': effective low-intensity treatments are offered to patients first and high-intensity treatments only offered to patients who are at risk to self or others, have a previous history of treatment failure or do not improve from initial treatment.
2. The principle of 'scheduled review': this is required so that patients can 'step up' to more intensive treatments or change to another intervention within the same step. Scheduled reviews use objective outcome measures to assist decision-making.
The NICE depression guideline stepped care model is shown below.
Focus of the Intervention

Nature of the Intervention
Step The core change in a stepped care system for depression is the addition of step 2. If significant numbers of patients can be treated at this level without requiring further treatment, the available resources to manage depression can be used to treat a greater number of patients, providing both access and effectiveness and thus greater system efficiency. gradually, providing participants with skilled facilitation around clear inputs and defined outputs in a carefully structured process [12] . Our team provided the structured environment for sites to reach their own design consensus, at no point influencing the sites' specific choices of new service configuration. Following this exercise, sites set up implementation teams locally to restructure their services.
Data collection
Our conceptual framework was the 'patient pathway' [13] , i.e., the route that a patient will take from their first contact with a clinical service, including referral, to the completion of their treatment. Given the potential diversity of organizations able to deliver these services in the NHS, we recorded service level descriptors for each site, including which professionals referred into the stepped care system; who made the initial assessment of the patient; how patients were allocated to steps; whether self referral was permitted; and whether there was a single point of entry to the system for all patients, or whether patients could 'bypass' aspects of the service. Where possible we extracted individual level patient data from information systems used by sites to manage their activity, although clinicians were asked to collect additional information on treatments received by patients where existing data systems did not collect this. All sites used different information systems and had varying levels of information collected by clinicians. We collected data on how and when patients in each site accessed, received and transited between the various treatment options, including the type of treatments, the step/intensity of the treatments, and the patient's final status at the end of the project time (i.e., dropped out of treatment, completed treatment or still remained in treatment). These data were extracted from information systems and supplementary record sheets onto a standard proforma by clerks in each site, trained and supervised by project research workers who also validated their data extractions against source data. We also recorded demographic data on patient gender, age, ethnicity, employment status, main mental health problem identified by clinicians, and medication use.
Analysis
Data were anonymised by local NHS service data clerks and submitted to the research team as a flat database file and cleaned. We analysed categorical data, including demographics as frequency counts and percentages (with ranges where applicable), continuous data as means, and standard deviations. For those variables where there were missing data, we excluded these cases from the analysis of that variable, and the total number of cases used for each variable is presented in the results with percentages of data missing. We analysed information about patient pathways using start and end points and whether they were stepped up or down. We then mapped patient flow visually to illustrate patient movement through these exemplar stepped care systems.
The limited time span of the project did not allow us to collect final endpoint status data about the proportion of patients who remained in treatment at the end of the project, particularly in high-intensity treatment which by its nature is of longer duration than lowintensity.
Ethical approval
Ethical approval for the study was given by the South West Multisite Ethics Committee in the UK (05/ MRE06/71).
Results
Setting Table 1 describes population characteristics in each site. Some sites were part of a specialist mental health organisation while others were managed by primary care services. In sites A, B, and C, there were between 22 and 25 staff conducting assessments and treatments. In site D there were 46 workers involved. Across all four sites, workers included para-professional mental health workers (i.e., mental health workers without a formal professional qualification), and professionally qualified workers including nurses, social workers, occupational therapists, and clinical psychologists. Professionally qualified workers delivered treatments at all steps, whereas para-professional workers delivered treatment at lower steps ( Table 2) .
Models of stepped care
Each of the sites had developed a model of stepped care within their available resources that they regarded as reflecting their local contexts and best serving their local population needs ( Table 2 ). All sites allowed patient self-referral, but most restricted this to access to low-intensity treatment steps (i.e., patients could self refer for access to written self help materials and computer based treatments at step two, but not treatments involving access to contact with mental health workers at steps three, four, and five). All sites allowed a range of professionals-general practitioners (GPs), other primary care staff, and secondary mental healthcare staffto refer, although site A also accepted referrals from the UK 'third sector' (i.e., non-governmental organisations who deliver mental health services). The majority of patients were assessed by para-professional workers in the sites, although site C offered a triage service run by professionally qualified mental health workers (e.g., mental health nurses) who made decisions about allocation to all steps including a computerised treatment programme that was designed to be used by the patient independent of any contact with the service-'step one.' Sites A, C, and D allowed professionals to refer to different steps based on their clinical assessment; site B had a single point of entry (with a few exceptions) with the intention that all patients would be initially allocated to low-intensity treatments.
Demographic characteristics of the patients
We collected data on almost 7,698 patients referred to four NHS sites operating stepped care services. Large amounts of demographic data were missing from service information systems at all sites, including age (75% missing), gender (60% missing), ethnicity (70% missing), employment status (42% missing), previous history (55% missing), identified problem (42% missing), medication status (54% missing), and sickness status (47% missing).
On the basis of the available data, the patient populations accessing the stepped care services were largely female (63% to 67% across sites) and aged 20 to 39 (56% to 62%) with most employed (50% to 62%). Ethnic minority rates varied more widely (81% to 96% caucasian British). Absence from work through illness also varied widely (11% to 27%), with between 41% and 66% reporting a previous treatment history for anxiety or depression and between 48% and 65% taking psychotropic Senior mental health worker in a GP based clinic triaging direct to steps from written information or following telephone or face to face appointment Para-professional or psychologist face to face
Step 2 lowintensity
Guided self-help delivered by para-professionals; group classes by para-professionals and qualified mental health workers Guided self-help delivered by paraprofessionals; group classes by paraprofessionals and qualified mental health workers Self-directed cCBT, 1 guided self-help and group classes by paraprofessionals and qualified mental health workers
Guided self-help delivered by paraprofessionals, cCBT, group classes by paraprofessionals
Step 3 highintensity Step 5 highintensity
Crisis teams, self-harm liaison and in-patient admission by specialist clinical teams
Crisis teams, self-harm liaison and in-patient admission by specialist clinical teams
Not specified Not specified medication. All patients with available data were identified as experiencing anxiety, depression, or a mixed combination.
Service delivery and patient pathways
We were able to obtain complete information on patient flow and final status for all 7,698 patients. Sites had a wide range of referral numbers ranging from approximately 1,000 to nearly 4,000 in just over 12 months, with a variety of different patient flow results seen in each site (Table 3 ). Patient pathways were highly variable and complex both between and within sites (see Figures 2 and 3 for example maps of flows in sites A and D; more at http://www.sdo.nihr.ac.uk/files/project/ 109-final-report.pdf) with patients following multiple routes with multiple inputs and outcomes. For example, some patients entered and exited services at the same step; others entered the same step through different referral and assessment routes or made multiple transitions between steps. Some patients were assessed and treated entirely at high-intensity steps; others went through a low-intensity step first. Figure 4 summarises proportions of patients accessing different steps by different routes across sites. In some sites, allocation and direct referral to high-intensity steps were implemented, in line with a stratified model. This is most clearly illustrated in site A, where 45% of assessed patients directly accessed step three and received conventional high-intensity psychological therapy. However, adoption of this approach does not guarantee actual access to such treatment. In site C, after allocation, a lack of high-intensity resources led to patients overwhelmingly receiving a low-intensity, selfsupported internet based treatment, partly because more experienced clinical staff were heavily engaged in assessments to support stratification, and were thus unable to deliver more than a handful of high-intensity treatments.
In marked contrast to site A, site B developed a more stepped model. Few patients were allocated immediately to high-intensity treatment and the overall ratio of lowto high-intensity treatments was 2.6:1, the opposite pattern to site A. Of those patients who were allocated to and subsequently received a treatment, one-third received high-intensity treatment compared to twothirds in site A. In site B, where entry was not controlled by experienced professionals, these experienced workers were more able to utilise their time in the delivery of high-intensity treatment.
Site D was a complex mixture of 'stepped' and 'stratified' delivery. Although the ratio of low-to high-intensity treatments actually received by patients favoured low-intensity interventions (1.4:1), many more patients were assessed at a high-intensity level. The main differentiating factor in site D was the ability of GPs to make a direct referral to high-intensity primary care psychology. As a consequence, there were two very clear entry points for patients. Although more patients were referred directly to low-intensity compared to highintensity workers, a considerable number of patients could omit this step.
In summary, the ratio of low-and high-intensity treatments received by patients varied across the sites and ranged from 22:1 (site C including unsupported step one activity), through 2.1:1 (site B), 1.4:1 (site D) to 0.5:1 (mainly high-intensity treatments in site A). In essence, this means that of people treated by site C, 20 times more patients received a low-rather than a highintensity treatment, whereas in site A twice as many patients received high-as opposed to a low-intensity treatment, a forty-fold allocation difference between the two sites. Furthermore, between sites, the numbers of patients allocated directly to high-intensity treatment varied from 3% to 45%. Rates of stepping up to eventual high-intensity treatment were less than 10% in all sites, although a small number of patients moved from step three to step four within the high-intensity phase of their treatment.
For the three sites where we have referral data, all 'lost' considerable numbers of patients between referral and assessment, ranging from 21% to 34% of referrals, and a similar number were not treated after assessment (Figure 4) . Referrals that were not assessed were never seen by the services at all, and we have no data on what happened to these patients. An unscheduled discontinuation rate (i.e., where patients drop out of treatment without agreement with a therapist) of 30% was common across treatment steps and sites, although there were variations between sites and steps. As noted in the methods section, the low rates of both scheduled (i.e., agreed) and unscheduled discontinuation in high-intensity treatment in some sites are most likely a product of the longer treatment times for high-intensity resulting in a proportion of patients remaining in treatment at Step 1 b N/A N/A N/A N/A 607 51% N/A N/A
Step 2 b 162 22% 776 60% 178 15% 589 23%
Step 3 b 336 43% 298 23% 40 3% 436 17%
Step 4 b 39 5% 75 6% N/A N/A a as percentages of patients referred b as percentages of patients assessed NB: percentages do not add to 100 as patients may access more than 1 step. the project end date and whose final pathway status was not recorded.
Discussion
We have reported throughput data on almost 8,000 patients referred to four NHS sites operating stepped care services for common mental health problems, mapping patients' entry and exit from the systems as well as recording the types of therapeutic inputs received. Our data illustrate the considerable variation in the design and implementation of care systems in response to the recommendation for stepped care in the NICE guidelines [8] , which lacked explicit detail concerning the optimal model for delivery. The variation in models was significant. Although it is helpful to place them on an operational continuum from stepped to stratified, this categorisation does not do sufficient justice to their complexity and diversity. While the design of the systems as 'stepped' or 'stratified' is a key dimension that dramatically influences the performance of stepped care systems, staff availability and professional referral behaviour can subvert initial plans in important ways. For example, lack of experienced workers meant that site C became essentially a low-intensity-only service, whereas site D saw a 'stepped' model bypassed by a significant number of patients, although this might also be influenced by patient population characteristics, such as the proportion of patients diagnosed with post traumatic stress disorder where low-intensity treatments are not known to be effective.
In contrast, however, there were some interesting similarities in patient flow between sites. The levels of attrition between referral and assessment have been observed previously in stepped care services [14] [15] [16] and are a well-known phenomena in psychological therapies services [17] [18] [19] . In the two sites where there was closer balance between low-and high-intensity provision (sites B and D), we observed a consistent 'stepping up' rate of less than 10%, similar to that reported in one of the first Improving Access to Psychological Therapies (IAPT) demonstration sites over three years [16] .
Scheduled completion rates for all treatments were variable between sites and steps (Figures 2 and 3) . Site D achieved less treatment completion at high-intensity, where only one-third of cases were recorded as completing their high-intensity treatment, although our data are limited by project end dates as cited earlier. Nonetheless, low-intensity treatment is intrinsically shorter than high-intensity treatment, and it is conceivable that patients will be more likely complete a shorter course of low-intensity treatment than the longer highintensity option. This observation requires further investigation since the concept that treatments should be 'least restrictive' for the patient [5, 9, 20] is at the heart of the original concept of stepped care.
Limitations
Our study is of four 'early implementer' sites attempting to reconfigure their services to more closely reflect NICE guidelines [3] . As a consequence, the data may have limited generalisability. Missing demographic data (a product of poor local information systems and haphazard clinical data entry highly prevalent in UK mental health services) limits knowledge of the characteristics of the populations served by these sites.
A more significant limitation is our inability to utilise clinical outcome data to ascertain the outcomes for patients, rather than their flow through the systems. Clinicians and information systems were unable to provide us with this data. Recent evaluations of Australian 'Better Access' mental health systems have similarly suffered from a lack of outcome data, basing published evaluations on a mere 15% of all patients treated [21] . However, it should be noted that the bulk of treatments delivered were evidence-based, as summarised in the NICE guidelines [8] , and our analysis assumes that outcomes would be broadly in line with those reported in the guidelines. However, this remains to be confirmed, especially in the context of a stepped care system where patients may receive a number of treatments in a serial fashion.
That clinical services do not use routine data is of greater concern, given the supposed centrality of outcome monitoring in stepped care to support clinical decision-making and ensure that services are responsive when patients do not benefit from initial 'steps.' The assessment of treatment effect to aid clinical decisionmaking appears deficient in these services. However, the use of formal psychometric measures is not the only way to assess treatment progress. Clinical judgement may be applied by mental health workers using clinical interview assessments. Clearly, for research purposes this is less easy to quantify without routine outcome measures, but their absence does not necessarily invalidate the stepped care process given our patient pathway data. Whether the use of such measures within a formal clinical decision-making algorithm would have reduced the variation in patient pathways could be a potential subject for further research.
We were also ignorant as to any additional service options available to patients and referrers outside the services we studied. Other resources available may alter who is referred to these services and we cannot assume that the proportions of patients 'needing' step two or step three interventions would be the same in all sites.
Implications
The study highlights variability in the implementation of stepped care for depression. This is to be expected, to the degree that the NICE guidelines were not explicit about a number of issues, and provided no formal 'blueprint' for the organisation and delivery of services. Our observations of variability are confirmed by the report on the first-year IAPT service [22] . Of course, some local variation is desirable, but the very different service delivery models may not be desirable in the long term. It is important that evidence from implementation studies such as that reported here impact on later iterations of the depression guidelines, to maximise standardisation where appropriate and ensure that models of service delivery have a solid basis in evidence, complementing the evidence base relating to the health technologies which are delivered within these services.
Our data suggest that the principal driver of patient flow through stepped care systems is the allocation to initial treatments. The rate of stepping up was low, no matter how the patients were assessed or how many were allocated directly to high-intensity treatment. Not dissimilar proportions of patients were stepped up in systems which allocated large numbers directly to highintensity treatments, allowed referrers to make direct referral to high-intensity treatment or direct most patients to low-intensity treatment. The two services which stepped fewer patients from low-to high-intensity treatment included one where lack of resources led to very little high-intensity treatment provision, and another where initial allocations to high-intensity treatment was almost 50% of referrals assessed.
Although service planners may seek to design services that reflect their desired balance between stepping and stratification, they must be aware that patient flow is highly sensitive to other factors, including the background of the workers at each step of the service. Triage or assessment by a professionally qualified workforce may lead to more people receiving high-intensity treatment, providing that option is available. Service managers may need to plan on the basis that whatever the initial allocation rates of patients to low-or high-intensity treatments, providing sufficient high-intensity resource is available, less than 10% of patients may be stepped up from low-to high-intensity treatment. It is, therefore, important to resource all available steps sufficiently to allow patients to be stepped up from low-to high-intensity treatment and to prevent situations arising where patients might be inappropriately 'held' at a low-intensity step.
Finally, stepped care systems do not seem to differ from the often observed attrition rates to psychological therapies at all stages in the patient pathway. Access to care has not traditionally received the same research focus as issues of treatment effectiveness. That is now beginning to change [7, 23, 24] but there is an urgent need to understand the reasons for these levels of attrition and ensure the findings are used to inform the design of stepped care systems in the future.
Although implementation science is relatively new to the evidence-based movement, its use in ensuring that effective treatments and organisational models are put in place consistently is now recommended by research funders [25] . Stepped care would seem to be a prime example of a recommended organisational system idea being interpreted and applied in very different ways. The application of core principles of implementation science (such as targeted planning, implementation strategies and clear activity specification) around service organisation is urgently required.
